This article deals with the problem of estimating the parameters of the two-parameter exponential lifetime distribution based on Type-II hybrid censored samples from the Bayesian viewpoint. The scale and location parameters are assumed to have exponential and uniform priors respectively. Bayes point estimates and credible intervals for the unknown parameters are derived under the assumption of the squared error loss function. A lifetime real dataset is analyzed to motivate and to show the performance of the proposed Bayes estimates based on Type-II hybrid censoring scheme. Various Simulation studies are also provided in this paper to compare the proposed Bayes estimates with the existing classical estimates.
Introduction
Let n X X X ,..., , 2 1 be a random sample of size n from a two-parameter exponential distribution ) , (   E with scale parameter  (i.e. with mean lifetime of  1 ) and location parameter (guarantee lifetime)
 . The parameters  and  are independent. The probability density function (p.d.f) of X at x is: In life testing experiments, it often happens that the experiment is censored in the sense that the experimenter may not be in a position to observe the life times of all items put on test because of time limitations and other restrictions on the data collection. The two most common censoring schemes are Type-I and Type-II censoring schemes. In Type-I censoring scheme, the experiment continue up to a preselected fixed time T but the number of failures is random, whereas in Type-II censoring scheme, the experimental time is random but the number of failures is fixed, k . A mixture of Type-I and Type-II censoring schemes is known as the hybrid censoring scheme and it can be described as follows. Suppose a total of n units is placed on a life testing experiment, and the lifetimes of the sample units are independent and identically distributed (i.i.d.) random variables. Let the ordered lifetimes of these items are denoted by
respectively. The test is terminated when a preselected number of failures k out of n items are failed, or when a preselected time T on test has been reached, i.e., the test is terminated at the time point
, where ) (k x is the k th ordered lifetime. This censoring scheme was introduced firstly by Epstein [4] , and it is popularly known as Type-I hybrid censoring scheme. It has been used quite extensively in reliability acceptance test in MIL-STD-781-C [8] . The censoring scheme in which the experiment is terminated at the time point
is known as Type-II hybrid censoring scheme, this censoring scheme was introduced by Childs et al. [1] . This censoring scheme guaranteeing that at least k failures are observed at the end of the experiment. Whereas, the number of observed failures based on Type-I hybrid censoring scheme may equal zero if the preselected T is less than )
(
x . So, in this case the inferential results are obtained under the condition that the number of observed failures is at least one, and moreover, there may be very few failures at the termination point of the experiment. In that case the efficiency of the estimator(s) may be very low.
Classical literature for estimation the parameters of a two parameter exponential distribution based on hybrid censored samples includes Epstein [4] , Lawless (1977), Childs et al. [1] , Childs et al. [2] and Ganguly et. al. [3] . This estimation problem has also been considered by several authors in the literature from the Bayesian point of view. Draper and Guttmann [10] considered the problem of estimating the one parameter exponential distribution from the Bayesian point of view based on Type-II hybrid censored sample. Singh and Prasad [11] and Prasad and Singh [5] proposed empirical Bayes estimate for the location parameter  under the situation that the mean lifetime parameter is known based on complete sample. Recently, Bayoud [7] introduced Bayes estimates for the parameters of the Two-parameter exponential distribution based on Type-I censored samples.
In this paper, Bayes estimates for the scale and location parameters of a two exponential distribution are derived based on a Type-II hybrid censored sample. The scale parameter is assumed to follow exponential distribution with hyper parameter A, and the location parameter is assumed to follow uniform distribution from zero to B . The squared error function is assumed. Suggestions for choosing the hyper parameters A and B are provided.
The rest of this paper is organized as follows: Section 2 describes the probability models that are needed in this work. Bayes and maximum likelihood estimates for the scale and location parameters are derived in Section 3 based on complete and Type-II hybrid censored samples. An illustrative example is provided in Section 4. Simulation studies are presented in Section 5. Finally, the main conclusions are included in Section 6.
The Models

Complete Sample
The likelihood function of the complete sample n X X X ,..., , 2 1 given  and  is given by:
The parameter  is assumed to follow exponential distribution with p.d.f given by:
where the hyper parameter A is a preselected positive real number that is chosen to reflect our beliefs about the expected value of  1 , because the expected value of  equals A 1 . The hyper parameter A can be easily assumed to equal one over the available sample's mean.
The parameter
 is assumed to follow a uniform distribution with p.d.f given by:
where the hyper parameter B is a preselected positive real number that is chosen to reflect our beliefs about the lower bound of the x's , which can be easily assumed to equal the minimum observed value, 
The marginal posterior p.d.fs of  and  given   n x x x ,..., , 2 1 are respectively given by:
Type II Hybrid Censored Sample
In Type-II hybrid censored samples, the test is terminated when k , a preselected number, out of n items are failed, or when a preselected time T on test has been reached.
Let r be the number of units failed before the time T , then the likelihood of the observed data under the Type-II hybrid censoring scheme is given by:
The joint posterior p.d.f of  and  based on the Type-II hybrid censored sample is given by:
, and
The marginal posterior p.d.fs of  and  given Type-II hybrid censored data are respectively given by:
Classical and Bayesian Estimation
In this section, Classical and Bayesian estimation for  and  are proposed using the complete and Type-II hybrid censored samples separately. The squared error loss is assumed to construct the Bayes estimates.
Based on Complete Sample
In the case of complete sample, the Bayes point estimate 
Bayes point estimate 
The MLE of  and  from the complete sample are respectively:
Based on Type II Hybrid Censored Sample
In the case of Type-II hybrid censored sample, the Bayes point estimate 
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The Bayes point estimate

of  under the squared error loss is the mean of the marginal posterior p.d.f of  , which is given by: Ganguly et. al. [3] showed that based on the Type-II hybrid censored sample the MLE of were proposed by Ganguly et. al. [3] as follows:
But when 2  k the MLEs of the scale and location parameters exist for all values of r and given by:
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Credible Intervals
Based on Complete Sample
Based on the complete sample n x x x ,..., , 2 1 and by using the posterior density function of  , the equal-
can be obtained numerically by solving the following nonlinear equations:
, the incomplete gamma function.
Similarly, by using the posterior density function of  , the equal-tailed
interval for  can be easily derived as:
Based on Type-II Hybrid Censored Sample
Based on a Type-II hybrid censored sample and by using the posterior density function of  , the
, ,  can be obtained numerically by solving the following nonlinear equations:
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Example: Real Lifetime Data
In this section we analyze a data set from Grubbs [6] to illustrate our methodology; the data summarizes the mileages at which nineteen military carriers failed. These were: 

, along with their MSE, in parentheses, are reported in Table 1 and Table 2 Table 1 and Table 2 show that Type-II hybrid censoring is an efficient censoring scheme to estimate the location and scale parameters of a two-parameter exponential distribution.
